Evolution of a multicomponent system: computational and mechanistic studies on the chemo- and stereoselectivity of a divergent process.
The evolution of a ternary molecular system (imine, diene and nitrile) is analyzed to disclose the pathways leading to a divergent synthetic outcome. The Lewis acid catalyzed reaction between cyclohexadiene, 2-phenyl-indol-3-one and acetonitrile yields the imino-Diels-Alder adduct as the major product together with minor amounts of the Mannich-Ritter-amidine product. The experimental and computational data show that the relative orientation of the initial reactants dictates the synthetic outcome. The exo approach between imine and diene leads to the Diels-Alder adduct in a concerted process, whereas the endo mode leads to a polarized intermediate, which is trapped by acetonitrile to yield the multicomponent adduct.